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IN VI'TRO ANALYSIS OF DROUGHT STRESSED, CHOPPED
SUNFLOWER HEADS AS A PROTEIN SUPPLEMENT
FOR CATTLE GRAZING CORN CROP RESIDUES
D.U. ~hornsonland R.H. priichard2
Department of Animal and Range Sciences
CATTLE 92-3
Summary
The suitabilrty of drought stressed, chopped
sunflower heads as an energy and crude protein
supplement to low quality forages was evaluated using
in vitro fermentation techniques.
Sources of
supplemental crude protein used in comparisons were
drought stressed, chopped sunflower heads, soybean
meal, soybeans, and urea. These crude protein
sources were added to cornstalks to produce
substrates containing 6, 8, 10, 12, and 15% crude
protein. Observed fermentable dry matter was higher
than the estimated fermentable dry matters, indicating
positive associative effects of crude protein level.
Similar differences in observed and estimated
fermentable dry matters occurred among soybean meal,
soybean, and urea treatment means with the drought
stressed, chopped sunflower treatment mean being
more erratic and lower. Ether extract content of
drought stressed, chopped sunflower heads may limit
their use as a protein and energy supplement.
(Key Words:
In Vitro.)
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Introduction
Supplemental crude protein is required for cattle
fed low qualrty forages. The choice of a supplement js
very important.
Supplements must adequately
compliment the forages being used and must be
available at a reasonable cost. By-product feeds can
often fulfill this role.
During drought, yield and quality of sunflowers
are compromised and cash market value declines. The
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damaged sunflowers do contain high levels of crude
protein and energy that may make them suitable to use
as a supplement for beef cattle fed low qualty forages.

The objeUkdth$ -was
to compare
single stage, in vitro fermentability of cornstalks
supplemented with drought stressed, chopped
sunflower heads with more traditional sources of
supplemental crude protein.
Materials and Methods
Crude proteinsupplements, chopped sunflower
heads, soybean meal, soybeans, or urea, were
substituted for cornstalks to produce substrates
containing 6,8,10,12, and 15% crude protein except
for the cornstalk only treatment which was 4.64% crude
protein. A .5-gram sample of substrates (Table 1)
represented the desired amounts of cornstalks and
protein source to arrive at the targeted percentagesof
crude protein.
Two ruminally fistulated cattle were fed
cornstalks ad libitum and 1 Ib of soybean meal per
head daily for 28 days before being used as ruminal
liquor donors. Ruminal liquor used for in vitro
fermentations was sampled 6 hours after feed delivery.
The ruminal contents sample was first blended
under C02 for 5 minutes and strained through two
layers of cheese cloth. The liquor was then mixed with
McDougall's artificial saliva containing no urea at
1:3(vol:vol). Thirty-five ml of the liquor-buffersolution
was added to each substrate.

Table 1. Composition of fermentation substrates
Crude protein
level

Base
substrate

Crude protein
source

6

Cornstalks

Chopped sunflower heads

8

Cornstalks

Chopped sunflower heads

10

cornstalks

Chopped sunflower heads

12

Cornstalks

Chopped sunflower heads

15

Cornstalks

Chopped sunflower heads

6

Cornstalks

Soybean meal

8

Cornstalks

Soybean meal

10

Cornstalks

Soybean meal

12

Cornstalks

Soybean meal

15

Cornstalks

Soybean meal

6

Cornstalks

Soybeans

8

Cornstalks

Soybeans

10

Cornstalks

Soybeans

12

Cornstalks

Soybeans

15

Cornstalks

Soybeans

6

Cornstalks

Urea

8

Cornstalks

Urea

10

Cornstalks

Urea

12

Cornstalks

Urea

15

Cornstalks

Urea

4.64

Cornstalks

None

Following a 48-hour fermentation at 39 OC, the
samples were removed from the water bath and
centrifuged at 3000 x g for 10 minutes.
The
supernatant was aspirated and discarded. The tube
and residue were dried for 8 hours in an oven at 60 OC
and then reweighed. All fermentable dry matter
determinations were completed in triplicate.
Fermentable dry matter was determined on a dry weight
basis as: Fermentable dry matter, % = (1-[(original
sample - residue)/original sample]) x 100. Feedstuffs
were analyzed for crude protein and drought stressed,

chopped sunflower heads were analyzed for acid
detergent fiber, neutral detergent fiber, ether extract,
and ash content.
Data were analyzed by procedures appropriate
for a 4 (source) x 5 (% CP) factorial arrangement of
treatments using the GLM procedures of SAS.
Response curves for increasing crude protein
percentage were tested using the repeated option for
linear, quadratic, and cubic effects. The mean

separation test used for crude protein source effects
was Duncan's New Multiple Range Test.
Results and Discussion
-The chemical composition of drought stressed,
chopped sunflower heads indicates the uniqueness of
this feedstuffs (Table 2). The relatively high protein and
fat content make it a promising source of supplemental
crude protein and energy. Soybean meal contained a
higher amount of fermentable dry matter than other
sources followed by soybeans and drought stressed,
chopped sunflower heads (Table 3).

Table 2. Chemical composition of drought
stressed, chopped sunflowers
Percent
DM basis

ltem
Dry matter
Crude protein
Ether extract
Acid detergent fiber
Neutral detergent fiber
Ash content
Total digestible nutrients

Table 3. Crude protein and fermentable dry matter
of substratesa

ltem
Drought stressed, chopped
sunflower heads
Soybean meal
Soybeans
Urea
Cornstalks

Percent
crude
protein

Fermentable DM

21.17

50.70~

49.62

74.90'

42.67

61.80d

201 .OO
4.64

~31.05~

a Percentage, dry matter basis.
blcldle Means within columns with similar letters do
not differ (P<.05).

Mean fermentable dry matter across CP levels
was highest for soybean meal (Table 4). Drought
stressed, chopped sunflower heads were similar to
soybeans with urea producing the lowest fermentable
dry matter values.
Estimatedfermentable dry matter values were
calculatedfrom observed fermentable dry matter values
determined for each substrate fermented alone
(Table 3). Estimated fermentable dry matter differed
among crude protein sources (Table 4).
The percentage fermerrtable dry matter observed
(Table 4) was higher than the estimated fermentable dry
matter, in most cases indicative of a positive associate
effect of crude protein supplementation. Differences
between observed and estimated fermentable dry
matters among crude protein sources were similar
except for drought stressed, chopped sunflower heads.
Associative effects from drought stressed, chopped
sunflower heads were lower (P<.05), more erratic than
for other crude protein sources. The ether extract of
the 15% crude protein drought stressed, chopped
sunflower head substrate was calculated to be 9.2%,
which is high enough to depress fiber digestion. One
would also expect to see soybeans cause a similar
depression in fermentable dry matter due to increased
levels of fat but lower substitution rates for soybeans
limited ether extract to a maximum of 6.5%. Ether
extract content of drought stressed, chopped sunflower
heads may limit their use as a source of supplemental
crude protein and energy.

Table 4. Estimated fermentable dry matter for treatments
CP, %

Observed
FDM, %abc

Chopped sunflower heads

6

30.00

Chopped sunflower heads

8

38.35

Chopped sunflower heads
Chopped sunflower heads
Chopped sunflower heads

10

41.91

12

49.91

15

45.53

Source

Mean

Estimated
FDM, %

~ifference'

41.14~

Soybean meal

6

34.58

32.40

2.18

Soybean meal
Soybean meal

8

41.29

34.40

6.89

10

44.68

36.39

12.29

Soybean meal
Soybean meal

12

48.61

38.38

10.23

15

51-38

41.38

10.00

44.1 le

36.5ge

7.52e

6

31.11

32.18

-1.07

Mean
Soybeans
Soybeans
Soybeans

8

37.59

33.85

3.74

10

44.12

35.51

8.61

Soybeans

12

45.88

37.17

8.71

Soybeans

15
Mean

48.22
41.3gd

39.67
~5.68~

8.55
5.71

Urea

6

31.I
5

31.37

-.22

Urea
Urea

8

39.48

31.37

8.11

10

38.90

31.37

7.53

12

41.18

31.37

9.81

15

38.50

31-37

7.13

Mean

37.wf

31.37g

6.47e

Urea
Urea
a Fermentable dry matter.
Source x level (Pc.01).

Quadratic response within source (Pc.05).
dlelfsgMeans within columns with similar letters do not differ (Pc.05).

